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(54) PATTERN FORMING 
METHOD 

(57) Abstract: 

PURPOSE: To form patterns having 
good shapes free from residues in 
pattern formation by silylation. 

CONSTITUTION: A resist 12 applied 
on an Si substrate 1 1 is exposed by 
a KrF excimer laser 1 3. Gaseous 
phase HMDS 15 is brought into 
contact with the resist 1 2 to 
selectively form silylated layers 16 
in the exposed parts and to 
simultaneously produce silicon 
deposits 1 7 in the unexposed parts. 
The silicon deposits 1 7 are lifted off 
and removed by 02 isotropic RIE 
18. Etching is thereafter executed 
by 02 anisotropic RIE 19 to form 
the negative patterns having the 
shape perpendicular to the exposed 
parts. The etching using the 02 
plasma is executed in two stages; 
isotropically first, then 
anisotropically, by which the good 
patterns free from the residues are 
formed. 
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S iMl l±tCft*bfcUv^M 2£K 
r FX^vVl/-if 1 3tC«tD«^£:bfca gfflHMDS 

>ftf ft 1 7 t 'J 7 S #tl*56Lfc. O 
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[0 0 0 1 ] 
[0 0 0 2] 

Bj|ET*SCi:^6, L S I <D*£fc^i^ttJSflJTa 
thUV^77^©SMRH R=k,A/NAOH 

7^Mjy^77^«^^nxt^o is 

(3 6 5 nm) , Kr FX*5/Vlx— If ( 2 4 8 n m) 

[ 0 0 0 3] 86*©/^^ — >«ME*tt©XS»ffiH* 
(H3) KST. S ilfil l±i:l/yXH 2*RS 
I . 2 /imft*t5 (13 (a)).7^^1 4±KK 
r FI*->71'- tf 1 3£HS9tLT, 1 4±<DA° 

^->^Uy7hl2 Klte^T* (03 (b) ) 0 j»t 



h 1 2©*MMH§, l^X h 1 2 

$16 0ri:»l^^, 3^ffiOHMDS ("\ 
*rD-*7)l'Z?>'y*f» 15^1/y^M2C^t 
T, k/7h 1 2(Dg 7 1 fcffiJCffi^^^^X^tt^^U;U 
ffcJil 6 *»jjJtf* (03 (c) ) o ^Ttffl 
ttgffiHMD S 1 5 <h U;yX h 1 2 <!: (WSffiKJfoWt 
2k ft«HMDS**6JBl»b&S/Ur3>««U^h 1 2 

SBttftffiHMDS 1 5<2#A^MtCUvX h 1 2 £;!jDf& 
UTSR»a-t3:T*«)fc», ^ffiHMD S 1 5 £ V yX h 

©^7X"7*II/ifc**ttR I E (g^tylyf 
>£0 HWDl/yXhU^Xy^ym (0 3 
(d) ) c O z M77ttR I E 1 9fcJ;?K 

&t^3 1^4D5 (0 3 (e) ) o COJ8S3 1 
[0 0 0 4] 

tt, y U Mt©lSO«©0,^7XTS:i^fca*tt 
R I EXy^>^<DX8fc43l>-T\ Xy5 : /'WS*tt 
-C$>Z>tztb, is u ; Wt <2 XgT* WCW * C fc -> »J xi 
XtaMfc^U^X Hcte^Stvc, *Kfcffi£S3i:l,< 

[0 0 0 5] *5SIS^, ±ERJB*#ife*r5 5 bOT. * 
•3t«B^Kfc">U3>ft»**xyg=->d/©xSfci3 

[0 0 0 6] 

x^7 c ->^^2^^^HtTSul5l/x^ htxyf^ 

iO^i^^Xv^t^MM-yfy^ 
*^5Xv^lifc»^tt©Xy5 L >^©2SBrJC^j' 
TOTEl/^ h^Xy^y^TSIlit 

7X7SffltJfc«*ttoxyf>^<i:#i:, ->y;wt 
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[0 0 0 7] 

X^tt <B v U ; W t ■ ft Writ L/ , ^.Wr^m \Z «y'Jn># 

ttxy^^tc^D, »£«©/^->SM*ftSttK:» 

OSitTU?7 hftXy^^T^-if^D, 

^ hM*7y*;w:g«l&^fcfe, »3tt»©U^ 
gpco -> U n >tt»4fctt» , £ffi<& -> U ^WtJi £>JP£ Kit-* 

[0 0 0 8] fi£oT, *fgW*JBt>*£i:fc«k^-C\ > 

[0 0 0 9] 

■^^T, E®ft#HBbfc#S»Wt"5. 
[0 0 10] (Ell) tt**W©JB-©5!iae«IK:*it6 

l±lCb:y7h 1 2ftJRJPl. 2/imStLfc 
(HI (a) ) . 77? H±l:KrFX*y7U-f 
1 3ft38lfbT, 77? 1 4±CD/N c ?->ft US' 7 h 1 
2KHE3?b& (01 (b) ) o l3t«CI/«M2t 
1 6 0tT3^»tt, b:/7 h 1 20*«3fcffift 
£i±fco Uv7 M 2 ft 1 6 OtCMU 

3»M^ffl©HMD S 1 5 ftWv7 h 1 2C8 

->U ;WtH 1 6 ftP2 4 0 0 nmMU: (HI 1 
(c) ) o «3t»ttft«HMDS 1 5<hbv 



7 hi 2£©lfflEJ6*<ii*. ft*BHMDSrt>e>JW«b 
fc->U3>*«U^7h 1 2^fti£«bT^UJWtH 6 
ft»J5fcbfc. *«*»J4*ffiHMDS 1 5 0$A 

CDt(r^Ux7 h 1 2ftJlPSftbTai«IS*T**fc», ft 
fflHMD S 1 5d:l/y7 h 1 2 <h £>*ffiKJ£i&g«:g?e 

ffljc*fbT+^tcii^fc*, 2/'j;wt»«^sna^ 

I^C^fgB 0 nmOT^y'J^yMftl 7 

fcffll>fc<**ttR I E 1 8K«fc9 1/yX h 1 2 ftg££4 

0 0nmXyf>^Lfc (01 (d) ) . C<D<fc#G>x 
y?>tf&Wtt* R I EftJB^T, 0 2 ft« 
fi4 0 SCCMT^U JE^J 1 5 P a, A<7-1 0 0W 
T?to£io ^©»*ttRIE18l:±D, y'Jn>#f 

7Snfcv' , J3>^f«lt y7Xv^I^l:il 
**5T**fc». Py^Mi:S^ftf»^$tifco 
fOi0 2 ^7X7^ffl^fcS*ttR I E 1 9 \z<k D 1/ 
yXhl2^Xy^>^lfc (01 (e) ) . Z<D££ 

oxyg=->dfftmi. ¥ffW»R I Eftjiivvr, o 2 

^M3 0SCCMTSl, JE^O. 7Pa, A7-9 
OOWTfTofc. £LtcD«£?KbT, 8£<D&1>, SiS 
345gttO^?->^^tT#fc (01 (f) ) . 
[0 0 11] fiLh0>J:3fc, **fc«|KJ;ntf, bv7 
h©«3tt«B*a*?W»c^UJWI:L/fcttK:, 1/yX b<ox 
y^>?ft, »«JKl»*^5X7ft«^fc»*ttR I 
E, «JC**^7X7ftffi^fcft*ttR I E02&WK: 

«stifc. b^fc, la^ii^xv^u^ 
^ttR i E<D£g\Zs nytmni'V Mtmvmz tmt 

JWtJi ^T&BCD U ~>*7 h **RSi 5 ^ A jg&«*T £ d £ 

[0 0 12] fc*3, *«*6«»C45^T, WfcfcKrFX 
fe^«Tt:-A}C e t^JS®ftffoT : bcl:^ D ^7c, 

mm\z^x, «^ttR i E^^#ft±iEo < t'5^i i To 

ttR 1 Efi0*frft±fE^J:'5^ffofc^, 
J: 0 K*< * > < Jtt * i 5 ft *#T * n tf *6 <^^fr 
Ttxt^c CCT^> y'JWWfCHMDS^t^c 
^> ffi<O^U=i>^«|ftffi^Tfc«fc^o 
[0 0 13] (0 2) tt*S5l8^)*2©*JE«K:45^^ 

S«ll±l:l/^H26IWl. 2/imMLfc 
(02 (a) ) o 77? 1 4±^K r FX+v7b-lf 

1 3 ftSBWbT, 77? 1 4±0^?->ftU> ? 7 h 1 
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2JCte^bfc (0 2 (b) ) o ^^ttCl/^Xhl 2£ 
16 0tt3»WilT, Uv^X h 1 2<D&m9tffi* 

hi 2£1 6 OriCjjD^L 

vUMtH 1 6 £JP£4 0 0 nmMlfc (02 
(c) ) o «3t»ttft*HMDS 1 5tl/y 

£^j£bfco *I««tt**HMDS 1 ScomA 

(OmzUiSX h 1 2*»jftLT*«S-&T**fc*, ft 
fflHMD S 1 5 ^l/^X hi 2 t <D*ffiSJSiS*tt*^£ 

£JHHfc«WtfeR IE18l:«fcO^XM2 4 
0 0nmX«yf>^t/: (0 2 (d) ) . ££><h#CDX 

140 SCCMTSb, JE^7 1 5 P a, /W-100W 
Xff^tc. CO«*ttRIE18i:J:D, '>'J3>ftf 
ttl 7©TiOWy7hf:i$7y*MS^L/Tit 

n>&m) 2 1 ICcfcOl^^ h 1 2£xy^>^b*: 

(02 (e) ) o COttCXyf^^frU ECR 
Xyft-*fl^T, 0 2 »13 OSCCMTSl, 
EE^lO. 2Pa, A9-2 0 0WTff^fc B R±W5 

(0 2 (f) ) o 

0D»Si:Rli;***TU^ h£xy^>^U*:<£>T\ 
»tffi£> -> U ;NtJB ^TSR ^W/Xh 5 ^ * JWc 
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[0 0 15] fc43, **S6«IJ»C45^T, S^CKrFX 

frT»ntf«fl!)*#Tt)J;^. *^flEWC*3l/>T, EC 
RX^5 L >^ r ^fr^±fE^J: , 5^tTofc^> B*7y 
A JUcfc D KiS-f ft * «fc 3 »*#T»n ffi© 

ftfrTfeJ:^. :^TH yUJHWi:HMDS^^ 

[0 0 16] 

^feic.tntf, l/yXh^a^I^l:y'J^ 

fLLfcSBC l/y7hM>;f>^, IU]HtiX7 

X^Si^ft**ttwy? L >^ «l:«*^7Xvg 

So 

[HVOffiVftfZH] 

[01] *»l8©*l©j|*#IK:*W'2>/^ fc ->»fi!E* 

[02] &&w<Dm2<DmMm\z&\?zx*->Mi$rt 

[0 3] fif*©/^ - >M^fe©lSWi 

11 Si SIS 

1 2 h 

13 K r FX*y7l/- tf 

1 4 77^7 

1 5 ^tiHMDS 

16 > U ;wt» 

1 7 yU3>#fft 
1 8 O^ftR I E 

1 9 O.ft^ftR 1 E 

2 1 O z ECR 

3 1 
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